Hydrochlorothiazide modulates ischemic heart failure-induced cardiac remodeling via inhibiting angiotensin II type 1 receptor pathway in rats.
Our previous study indicates that hydrochlorothiazide inhibits transforming growth factor (TGF)-β/Smad signaling pathway, improves cardiac function and reduces fibrosis. We determined whether these effects were common among the diuretics and whether angiotensin II receptor type 1 (AT1) signaling pathway played a role in these effects. Heart failure was produced by ligating the left anterior descending coronary artery in adult male Sprague Dawley rats. Two weeks after the ligation, 70 rats were randomly divided into five groups: sham-operated group, control group, valsartan group (80 mg/kg/d), hydrochlorothiazide group (12.5 mg/kg/d) and furosemide group (20 mg/kg/d). In addition, neonatal rat ventricular fibroblasts were treated with angiotensin II. After eight-week drug treatment, hydrochlorothiazide group and valsartan group but not furosemide group had improved cardiac function (ejection fraction was 49.4±2.1%, 49.5±1.8% and 39.9±1.9%, respectively, compared with 40.1±2.2% in control group), reduced cardiac interstitial fibrosis and collagen volume fraction (9.7±1.2%, 10.0±1.3% and 14.1±0.8%, respectively, compared with 15.9±1.1% in control group), and decreased expression of AT1, TGF-β and Smad2 in the cardiac tissues. In addition, hydrochlorothiazide reduced plasma angiotensin II and aldosterone levels. Furthermore, hydrochlorothiazide inhibited angiotensin II-induced TGF-β1 and Smad2 protein expression in the neonatal rat ventricular fibroblasts. Our study indicates that the cardiac function and remodeling improvement after ischemic heart failure may not be common among the diuretics. Hydrochlorothiazide may reduce the left ventricular wall stress and angiotensin II signaling pathway to provide these beneficial effects.